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Available online 22 September 2016The prevalence of great vessel injuries in thoracic trauma is reported at
0.3–10%, predominantly due to a penetrating mechanism. Thoracic aor-
tic injuries, more speciﬁcally those within proximity of the aortic root
are challenging to manage and unceasing bleeding hampers adequate
visualisation for performing repair. We report a case of a 31-year-old
male that presented to the emergency department 1 h after sustaining
a stab wound injury within proximity of the left upper sternal border.
Vital signs were stable on presentation. Physical examination revealed
a 1.5 cm laceration in the 3rd intercostal space. Chest X-ray revealed a
small left pneumothorax, FAST scanwasnegative, and CTof the chest re-
vealed left sided haemopneumothorax and haemopericardium. The pa-
tient was emergently transferred to the operating room where median
thoracotomy was performed. A signiﬁcant amount of bleeding was ob-
served originating from a 1 cm laceration of the aortic root. Bleeding
was controlled using a Foley catheter after unsuccessful attempts of
digital compression, and the lacerationwas repaired using pledgeted su-
tures. Postoperative echocardiography and CT scan of the chest revealed
normal cardiac functions with resolution of haemopericardium and
haemopneumothorax, and the patientwas discharged in a stable condi-
tion.High index of suspicion should bemaintained for injury to the great
vessels in patientswith penetrating chest injuries, despite apparent hae-
modynamic stability. In this case, balloon tamponade using a Foley cath-
eter served as a quick and simple technique that resulted in an almost
bloodless ﬁeld, facilitating adequate visualisation for deﬁnitive repair.
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used for balloon catheter tamponade in injuries to the aortic root.
© 2016 The Authors. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
From Galen's attempt to pack open chest trauma in gladiators, to modern day military experience with
penetrating chest injuries, or the care provided at the top USmetropolitan hospitals, mortality from penetrat-
ing chest injuries seems to have only marginally decreased [1]. The prevalence of great vessel injuries in
thoracic trauma is reported at 0.3–10%, predominantly due to a penetrating mechanism [1]. Over the years,
novel techniques have been described to achieve haemostatic control of penetrating cardiovascular injuries.
A simple, fast, and readily available tool as a Foley catheter generally used to establish a ﬂow, can ironically
be used to halt a river's rapid stream extravasating from the highest pressurised system in the body, i.e. the
aorta. Limited literature exists on repair of penetrating injuries to the thoracic aorta, more speciﬁcally, to
the aortic root. We report the ﬁrst case of haemorrhage control from a penetrating stab wound to the aortic
root using a Foley catheter in a 31-year-old male.Case presentation
A31-year-old African Americanmale presented 1 h after sustaining a knife stabwound injurywithin prox-
imity of the left upper sternal border. He complained of progressive, moderate, left sided tearing chest pain,
associated with shortness of breath. Past history was non-contributory. Social history was positive for drug
and alcohol abuse. At the scene of injury, blood pressure was 80/55 mmHg, and 1 L of normal saline was ad-
ministered en-route to the hospital.
On examination, hewas alert and inmoderate painful distress. Heart ratewas 96 bpm, and blood pressure
was 155/130 mm Hg, with normal pulse oximetry. No jugular venous distention was appreciated. A 1.5 cm
laceration in the left 3rd intercostal space was evident, with diminished breath sounds over the left basal
lung ﬁeld. Heart sounds were normal with intact peripheral pulsations. Initial serum haemoglobin was
11.9 g/dLwith a normal baseline coagulation proﬁle and a thromboelastography (TEG) analysis. A focused as-
sessmentwith sonography for trauma (FAST)was negative. Plain chest x-ray revealed a small left sided pneu-
mothorax. An emergent CT scan of the chest with contrast revealed left sided haemopneumothorax, and
haemopericardium,without apparent extravasation of contrast (Fig. 1; A and B). The patientwas immediately
transferred to the operating theater. A left sided 36 F chest tubewas insertedwith expression of approximate-
ly 800 mL of bright fresh blood, that was subsequently clamped. Median thoracotomy was performed and a
large clot was evacuated from the pericardial cavity, followed by a gush of bright red blood that appeared
to originate from a 1 cm laceration of the anterior aspect of the aortic root. Blind suture placement could
have jeopardised the left coronary ostium, and digital pressure could not achieve haemorrhage control. A
16 F silicon coated Foley catheter was inserted and advanced through the tearwith partial inﬂation of the bal-
loon using 5 cm3 of normal saline. The catheter was then pulled back resulting in a tamponading effect at the
laceration sitewith successful achievement of haemorrhage control allowing adequate visualisation for repair
(Fig. 2). Prolene 3-0 pledgeted sutures were used in a horizontal mattress fashion to repair the defect. The
wound edges were retracted during repair allowing visualisation of the needle going through tissue and
avoiding balloon penetration. The catheter was deﬂated and withdrawn as the ﬁnal sutures were secured.
Frank oozing was observed from the surrounding tissues raising suspicion for the development of coagulop-
athy. Approximately 3 L of blood was lost intraoperatively. Follow-up TEG analysis revealed an activated
clotting time (ACT) of 121 s, maximum amplitude (MA) of 51.5 mm, and LY30 at 3.6%; a picture suggestive
of trauma induced coagulopathy, necessitating initiation of our massive transfusion protocol. The patient's
care was continued in the surgical critical care unit with gradual stabilisation of his condition. Postoperative
echocardiography and CT scan of the chest were unremarkable, and revealed normal cardiac functions with
resolution of haemopericardium and haemopneumothorax. The patient was discharged on postoperative
day 11, continues to follow up on an out-patient basis, and is doing well at one year postoperatively.
Fig. 1. CT of the chest with contrast showing (A) haemopericardium (white arrow) and haemothorax (star); (B) pneumothorax (white arrow).
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Fig. 2. Illustration demonstrating (A) anterior site of aortic root injury; (B) cut section showing insertion and inﬂation of Foley's catheter
through the laceration and; (C) pull back of Foley's catheter resulting in tamponade effect at the laceration site allowing; (D) laceration
repair (pledgets not shown).
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Thoracic trauma constitutes approximately 10–15% of all traumas and represents 1 in 4 trauma related fa-
talities [2]. The mortality rate in thoracic aortic trauma is reported at a striking 80–90% [3,4]. The scenario is
almost dictated by a “fast and the furious” effect in that, those who have a shorter transit time to the trauma
center potentially do better, and those who have more severe injuries typically lose the race. Most patients
present in a haemodynamically unstable condition, however, the real diagnostic challenge exists when pa-
tients present ambulating with nonspeciﬁc clinical signs [3]. These patients may appear as the lucky ones,
however, their course may deteriorate rapidly into an equally dramatic scenario.
Tension caused by haemorrhage into mediastinal supportive tissue results in a myriad of symptoms in-
cluding retrosternal or interscapular pain, cough, dyspnoea andhoarseness [3]. Complications such as haemo-
thorax and pneumothorax should be excluded, with close surveillance for the development of cardiac
tamponade, even in patients who initially present with haemodynamic stability [5]. Plain chest x-raymay re-
vealmediastinal widening, haemothorax or pneumothorax [3]. CT has a diagnostic accuracy of approximately
98% for aortic injury and can aid in planning operative management [3]. However, CT should not delay man-
agement in patients with haemodynamic instability. Angiography represents the most accurate diagnostic
modality, however is time consumingwhereminutes equal life [3]. In our case, initial haemodynamic stability
and negative results of the FAST scan warranted our decision to perform the CT, which dictated immediate
transferal of the patient to the operating theater.
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for permissive hypotension facilitating repair of injuries to the ascending or transverse aorta [4]. In instances
where placing clamps is not possible, balloon catheters have been described as an alternative.
In 1960 Taylor andWilliams were the ﬁrst to describe balloon catheter tamponade as a technique to con-
trol intraoperative bleeding. Ever since, several reports have described the use of Foley's and Fogarty catheters
in cardiac and vascular surgeries [6]. Balloon catheters can be inserted at the site of the defect or immediately
proximal to the site of injury followed by careful advancement and balloon inﬂation until haemorrhage is con-
trolled [6]. This facilitates repair using pledgeted sutures which are tightened as the catheter is deﬂated and
withdrawn. We did not encounter any previous reports in the English literature comparing the use of Foley
vs Fogarty catheters in achieving bleeding control. Fogarty catheters however, have a narrower luminal diam-
eter, thusmay technically facilitate suturing andwound approximation around a smaller catheter shaft. In our
case, only a Foley catheter was promptly available and yielded successful bleeding control. Cardiopulmonary
bypass is infrequently obligatory in cardiovascular injuries unless injury to the coronaries has been sustained
[7].
Conclusion
High index of suspicion should be maintained for injury to the great vessels in patients with penetrating
chest injuries, despite apparent haemodynamic stability. In our case, intraoperative insertion and inﬂation
of a Foley catheter through a 1 cm laceration in the aortic root achieved haemostatic control after failed at-
tempts of digital compression. This technique was both quick and simple, and resulted in an almost bloodless
ﬁeld that facilitated adequate visualisation for deﬁnitive repair.
Conﬂict of interest statement
None.
Funding
Nothing to declare.
References
[1] R. Shahani, J.D. Galla, Penetrating chest trauma, Medicine (2006) 1–21.
[2] G. Samanidis, S. Dimitriou, A. Sakorafas, M. Khoury, Repair of a penetrating aortic arch injury using deep hypothermic circulatory
arrest and retrograde cerebral perfusion, Interact. Cardiovasc. Thorac. Surg. 14 (3) (2012) 356–358.
[3] S. Yildiz, H. Toprak, A. Serter, E. Kocakoç, Stab injury of the thoracic aorta: computed tomography ﬁndings, Case Rep. Radiol. 2013
(2013) 397,514.
[4] S.M. Vosloo, B.A. Reichart, Inﬂow occlusion in the surgical management of a penetrating aortic arch injury: case report, J. Trauma 30
(4) (1990) 514–515.
[5] E.L. Senanayake, J. Jeyatheesan, V. Rogers, I.C. Wilson, T.R. Graham, Stab to the chest causing severe great vessel injury, Ann. Thorac.
Surg. 94 (5) (2012) 1716–1718.
[6] D.V. Feliciano, J.M. Burch, K.L. Mattox, C.G. Bitondo, G. Fields, Balloon catheter tamponade in cardiovascular wounds, Am. J. Surg. 160
(6) (1990) 583–587.
[7] R. Karmy-Jones, M.H. vanWijngaarden, M.K. Talwar, C. Lovoulos, Cardiopulmonary bypass for resuscitation after penetrating cardiac
trauma, Ann. Thorac. Surg. 61 (4) (1996) 1244–1245.
